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GENERAL

The Victory Heights proposed PUD & Subdivision lies south of West Thorpe Road, west of the
BNSF railway and US 195, east of South Trainor Road, and north of W 47™ Avenue. Victory
Heights is a proposed 1,003 lot single family subdivision on approximately 177.27 Ac. The address
15 2929 W Thorpe Road. All roads are local roads. Victory Heights lies in the SW % of Section 25
and NE & SE Vi of Section 35, T. 25 N., R. 42 E., W.M. in Spokane, WA. See Figure 1 Vicinity
Map below.

Figure 1 — Vicinity Map

Utilities for this subdivision are served by the City of
Spokane. The proposed water system is expected to be
public & owned and operated by the City of Spokane upon
completion & certification. The subdivision will be serviced
off of an existing 30” water main that runs within Thorpe
Road running west from US 195 into the Thorpe Road water
tank and then back out and continuing west past Assembly
Road and eventually into the SIA water tanks located
adjacent to Spokane International Airport. See Figure 2
below.

Figure 2 — COS Water GIS Map
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The hydraulic analysis is based on the existing 30 water main in Thorpe Road. There will be four
(4) connections from the project to the existing water main. See Figure 3 below.

Figure 3 — Proposed Connections
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Figure 3A — Qverall Route/Connection Map
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Pressure Zones:

Due to topography this project will be served by multiple pressure zones. The NE connection point,
which will serve the NE triangle shaped parcel will be served by the Thorpe Road tank (T-1) that
sits at an elevation of 2046.70. (Note: (“X”) references are from the water model in the Appendix)
This portion of the site will be referred to as the “Low Zone”. The remaining portion of the project
will be served by the SIA tanks (T-2) that sits at an elevation of 2452.70. This SIA served portion
of the project will have two (2) zones, “PRV Mid Zone” and “High Zone”.

The Victory Heights Subdivision building pad elevations will range between NAVD 88 Elevations
2285 (at the far south end) to 1913 (at the far north end).

It is apparent from this analysis, that all elevations within the “Low Zone” of the subdivision are
within the service range of the Thorpe Road Tank, and that all elevations within the “PRV Mid
Zone” and “High Zone™ are within the service range of the SIA Tanks. See Figures 4 & 5 below.

Figure 4 —System Elevation Map
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Figure 5 — Proposed Zone Map
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LOW ZONE

The “Low Zone”, which is made up of approximately 170 single family lots located in the northern
section of the project, will utilize a looped water system with its two (2) connections to the existing
system at the proposed roads Carthage & Elissa Streets. As mentioned earlier, this “Low Zone” is
served by the existing Thorpe Road tank. This zone can anticipate pressures ranging from around 47
psi to 80 psi. In a non-fire flow scenario, this zone would not anticipate the need for any individual
pressure reducing valves (PRVs) or booster pumps. See Figure 6, below.

Figure 6 — Low Zone Map
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PRV MID ZONE

The “PRV Mid Zone”, which is made up of approximately 267 single family lots located mostly in
the center of the project, will utilize a looped water system with its two (2) connections to the
existing & proposed system at the proposed roads Utica Street & Tunis Drive. The connection that
runs down Utica Street then east down 35™ Avenue will run parallel to the 12” water main for the
“High Zone”. As mentioned earlier, this “PRV Mid Zone” is served by the existing SIA tanks. This
zone can anticipate pressures ranging from around 45 psi to 80 psi. In a non-fire flow scenario, due
to SIA pressures of 167 psi approximately, this zone anticipates the need for four (4) pressure
reducing valve (PRV) stations to maintain acceptable pressures throughout. See below figure
illustrating the proposed locations of the four (4) PRV stations, as well as the connection points to
the existing and proposed systems.

Figure 7 — PRV Mid Zone Map
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HIGH ZONE

The “High Zone”, which is made up of approximately 566 single family lots located mostly in the
south end of the project, will utilize a looped water system with its two (2) connections to the
existing & proposed system at the proposed roads Tunis Drive and 41% Avenue. The connection
that runs from Tunis Drive turns west at 35" Avenue then north at Utica Street and will run parallel
to the pressure reduced 8” water main for the “PRV Mid Zone”. The connection that runs from 415
Avenue will go down the ROW of 41" Avenue, turn north on San Diego Road, then west on 40™
Avenue until reaching Assembly Road. Then continuing north along Assembly Road until final
connection into the existing water main within Thorpe Road. As mentioned earlier, this “High
Zone™ is also served by the existing SIA tanks. This zone can anticipate pressures ranging from
around 86 psi to 100 psi. In a non-fire flow scenario, this zone anticipates the need for individual
pressure reducing valves (PRVs) to be installed in all lots to maintain acceptable pressures
throughout per City design guidelines. See Figure 8, below.

Figure 8 — High Zone Map
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ANALYSIS SUMMARY

The purpose of this report is to analyze the static & dynamic water pressures of the water system for
the site to determine the appropriate operating pressures and ensure fire flow & service pressure
requirements are met. The site has been analyzed assuming various demands and patterns based on
residential use as noted. As required per City of Spokane standards, the site was modeled for the
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Max Day Demand (MDD) for residential uses and then subsequent fire flow scenarios were
evaluated. The proposed project that is described below was determined through a series of
different options, balancing installation and operating costs, availability of utility services, and
meeting the requirements of the City of Spokane to make this project function & operate in
conjunction with the City of Spokane standards and specifications.

This project has been modeled considering all three (3) zones (Low, PRV Mid, & High) and was
run several times to ensure that various operating conditions have been analyzed. Table 1 below
illustrates the Max Day Demand (MDD) domestic flow rates anticipated for each zone.

Table 1 — Demand Rates by Zone

Max Day Demand
Zone (MDD) Flow Rate

(gpm)

ow I
PRV Mid 315
lig

e System Check — No Flow. The demand on the system was set to zero and this is for
reference only.

e Max Day Demand (MDD) Operation — MDD with no fire flow per Equivalent Dwelling
Unit (EDU) demands. The MDD/EDU flow rate was analyzed. In this scenario, the Low
Zone will not require any methods for boosting or reducing pressure as the pressure ranges
from 47 to 80 psi without fire. The PRV Mid Zone will require four (4) separate pressure
reducing valve (PRV) stations within the zone located near junctions J-3e, J-36, J-40, and J-
30. See Junction Node Map in the Appendix. These PRV stations will allow flows to stay
within acceptable ranges throughout the zone from 45 to 80 psi without fire. The High Zone
will require the presence of an individual PRV within most EDUs within the zone as the
pressures ranges are relatively high from 86 to 100 psi without fire.

e MDD with Fire Flow at junction J-3. A fire flow rate of 1,500-gpm, plus the MDD flow rate
of 34-gpm, was applied to J-3 (farthest junction away from the PRV Mid & High Zones
connection to the existing 30” main within Thorpe Road). In this scenario, the Low Zone
again would not require any methods for boosting or reducing pressure as the pressure
ranges from 47 to 80 psi. The PRV Mid Zone will still require four (4) separate PRV
stations within the zone located near junctions J-3e, J-36, J-40, and J-30. These PRV
stations will continue to allow flows to be within acceptable ranges throughout the zone
from 45 to 66 psi, except for at junction J-33. This junction would fall just below the 45 psi
threshold for domestic demand, but is above the 20 psi threshold for fire flow. The High
Zone would not require the presence of any individual PRVs within the EDUs within the
zone as the pressures ranges from 83 to 97 psi.

e MDD with Fire Flow at junction J-3f. A fire flow rate of 1,500-gpm, plus the MDD flow
rate of 18-gpm, was applied to J-3f (farthest junction away from the Low Zone connection
to the existing 30 main within Thorpe Road). In this scenario, the Low Zone again would
not require any methods for boosting or reducing pressure as the pressure ranges from 47 to

Whipple Consulting Engineers, Inc. Page 8 of 9 Victory Heights Water Report



79 psi except for at junction J-3f. This junction would fall below the 45 psi threshold for
domestic demand, but is above the 20 psi threshold for fire flow. The PRV Mid Zone will
still require four (4) separate PRV stations within the zone located near junctions J-3e, J-36,
J-40, and J-30. These PRV stations will continue to allow flows to be within acceptable
ranges throughout the zone from 45 to 80 psi approximately. The High Zone will again
require the presence of an individual PRV within most EDUs within the zone as the
pressures range relatively high from 86 to 100 psi approximately.

These four (4) different scenarios represent the system under the various operating conditions and
show what the pressures are available for Max Day Demand with & without fire flows. Table 2
below provides a summary of the minimum and maximum pressures calculated within each zone.

Table 2 — Analysis Calculation Summary
Total System | Total System

Analysis Scenario Flow Flow Pressure | Pressure Zone

(gpm) (gpm) (psi) (psi)

PRV Mid

MDD Operation 315 0

200 0 472 80.5 Low

MDD + Fire Flow @ J-3

667 0 82.8 97.0 High

MDD + Fire Flow @ J-3f 315 0 45.6 80.0 PRV Mid
| Jigh

CONCLUSION

This analysis and report demonstrate that indeed all three (3) operating zones will meet the required
pressure & flow requirements, with necessary PRV stations and individual PRVs within EDUs, in
operating conditions for domestic & fire flow demands.

See attached exhibits and individual calculation narratives for more information.
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1. Vicinity Map
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2. Junction and Node Map
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3. MDD Analysis Calculations by Zone



WCE

V/HIPPLE CONSULTING ENGINEERS

LOW ZONE

CITY OF SPOKANE WATER
PRELIMINARY USE CALCULATIONS

PROJECT 22-3185
NAME Victory Heights
DATE 8/24/2023

ENGR RMA

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD
GALLONS PER DAY (GPD)

# OF UNITS

170.0

261.0

GALLONS PER CAPITA PER DAY

2.5

CAPITA PER UNIT | |

110,925.0

AVERAGE DAILY DEMAND (GPD) (ADD)

2.6

FACTOR FOR MAXIMUM DAILY DEMAND (GPD)(MDD)

288,405.0

MAXIMUM DAY DEMAND (GPD)(MDD)

1.7

FACTOR FOR PEAK HOUR DEMAND (GPD)(PHD)

490,288.5

PEAK HOUR DEMAND (GPD)(PHD) |

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD
GALLONS PER MINUTE (GPM)

NOTE 1440=24HR/DAY X 60MIN/HR

ADD 77|GPM
MDD 200|GPM
PHD 340{GPM




V/HIPPLE CONSULTING ENGINEERS

WCE

PRV MID ZONE

CITY OF SPOKANE WATER
PRELIMINARY USE CALCULATIONS

PROJECT 22-3185
NAME Victory Heights
DATE 8/24/2023

ENGR RMA

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD
GALLONS PER DAY (GPD)

# OF UNITS

267.0

I l l

261.0

GALLONS PER CAPITA PER DAY

2.5

CAPITA PER UNIT | |

174,217.5

AVERAGE DAILY DEMAND (GPD) (ADD)

2.6

FACTOR FOR MAXIMUM DAILY DEMAND (GPD)(MDD)

452,965.5

MAXIMUM DAY DEMAND (GPD)(MDD)

1.7

FACTOR FOR PEAK HOUR DEMAND (GPD)(PHD)

770,041.4

PEAK HOUR DEMAND (GPD)(PHD) |

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD
GALLONS PER MINUTE (GPM)

NOTE 1440= 24HR/DAY X 60MIN/HR

ADD 121|GPM
MDD 315|GPM
PHD 535|GPM




VWHIPPLE CONSULTING ENGINEERS

HIGH ZONE

CITY OF SPOKANE WATER

PRELIMINARY USE CALCULATIONS

PROJECT 22-3185
Victory Heights

NAME
DATE

ENGR RMA

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD
GALLONS PER DAY (GPD)

# OF UNITS

566.0

l

261.0

GALLONS PER CAPITA PER DAY

2.5

CAPITA PER UNIT |

369,315.0

AVERAGE DAILY DEMAND (GPD) (ADD)

2.6

FACTOR FOR MAXIMUM DAILY DEMAND (GPD)(MDD)

960,219.0

MAXIMUM DAY DEMAND (GPD)(MDD)

1.7

FACTOR FOR PEAK HOUR DEMAND (GPD)(PHD)

1,632,372.3

PEAK HOUR DEMAND (GPD)(PHD) |

|

CITY WATER ANTICIPATED USE CALCULATIONS ADD/MDD/PHD

GALLONS PER MINUTE (GPM)

ADD 256|GPM
MDD 667|GPM
PHD 1,134|GPM

NOTE 1440= 24HR/DAY X 60MIN/HR




4. MDD Operation with No Fire Flow Analysis Report
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5. MDD Operation with Fire Flow @ J-3 Analysis Report
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6. MDD Operation with Fire Flow @ J-3f Analysis Report
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7. Pressure Contour Map Exhibit for MDD with no Fire Flow scenario






8. Water Zones Map
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